Melatonin exists in porcine follicular fluid and improves in vitro maturation and parthenogenetic development of porcine oocytes.
This study focused on the effect of melatonin on in vitro maturation of porcine oocytes and their parthenogenetic embryonic development. Melatonin was measured in porcine follicular fluid of follicles of different sizes in the same ovary. Melatonin exists in follicular fluid, and the concentration is approximately 10(-11) m. Its concentration decreased as the diameter of follicle increased, which suggests an effect of melatonin on oocyte maturation. Therefore, immature oocytes were cultured in vitro in maturation medium supplemented with melatonin (10(-11), 10(-9), 10(-7), 10(-5) and 10(-3) m) or without melatonin. The oocytes at maturation stage were collected and activated. The parthenogenetic embryos were cultured and observed in medium supplemented with or without melatonin. Fresh immature oocytes without melatonin treatment were used as control. When only maturation medium was supplemented with 10(-9) m melatonin, the cleavage rate, blastocyst rate and the cell number of blastocyst (70 +/- 4.5%, 28 +/- 2.4% and 50 +/- 6.5%) were significantly higher (P < 0.05) than that of controls; when only culture medium was supplemented with melatonin, the highest cleavage rate, blastocyst rate and the cell number of blastocyst was observed at 10(-7) m melatonin, which were significantly higher than that of controls (P < 0.05). The best results (cleavage rates 79 +/- 8.4%, blastocyst rates 35 +/- 6.7%) were obtained when both the maturation and culture medium were supplemented with 10(-9) m melatonin respectively (P < 0.05). In conclusion, exogenous melatonin at the proper concentration may improve the in vitro maturation of porcine oocytes and their parthenogenetic embryonic development. Further research is needed to identify the effect of melatonin on in vitro and in vivo oocyte maturation and embryo development in porcine.